Further studies on the effects of the GM1 ganglioside on the degenerative and regenerative features of mesostriatal dopamine neurons.
By means of computer assisted morphometry and microdensitometry the effects of chronic GM-1 ganglioside treatment have been further evaluated on the degenerative and regenerative features of mesostriatal DA neurons in the rat brain. In this study mainly a rostrocaudal morphometrical analysis was performed in the substantia nigra of the lesioned side. The specificity of the action of the GM-1 ganglioside on the substantia nigra DA cells was evaluated by a comparison with antiinflammatory drugs such as betametazon and acetylsalicylic acid. In the rostrocaudal analysis it was demonstrated that chronic GM-1 treatment preferentially protected the caudally located dopamine nerve cells from degeneration after partial hemitransection, while instead this chronic GM-1 treatment increased tyrosine hydroxylase immunoreactivity mainly within the rostrally located DA nerve cells present close to the site of the lesion. Furthermore, the specificity of the GM-1 action was demonstrated by the absence of protective effects of chronic treatment with betametazon and acetylsalicylic acid on the dopamine nerve cells of the lesioned side. These results open up the possibility that chronic GM-1 treatment, by exerting a stimulatory metabolic action on the DA nerve cells located close to the lesion, can enhance the production of neurotrophic factors in these cells, which in turn can diffuse out to increase the survival of the less severely lesioned DA nerve cells located in the caudal part of the substantia nigra. These results indicate that chronic GM-1 treatment may be beneficial in the treatment of neurons undergoing degeneration, which takes place e.g. in Parkinson's disease and after mechanical injury to the brain due to accidents or neurosurgical operations.